Endogenous opioids and neural cancer: an immunoelectron microscopic study.
[Met5]-enkephalin, an endogenous opioid peptide derived from proenkephalin A, participates in tumorigenic events by serving as a natural trophic factor that inhibits cell replication. In order to understand how endogenous opioids function in modulating neoplasia, the present study examined the fine structural association of enkephalin with the cellular components of a tumor cell. Immunoelectron microscopic studies were undertaken using antibodies recognizing [Met5]-enkephalin-like substances, and murine S20Y neuroblastoma cells that are known to be responsive to endogenous opioid modulation. Enkephalin was found throughout the cell body and process. Immunoreactivity was associated with the plasma membrane, outer nuclear envelope, and a variety of organelles. With the exception of aggregates of immunoreactivity subjacent to the inner nuclear envelope, the nucleus was not reactive. These results establish that growth-related enkephalins are localized discretely within neuroblastoma cells. Since neuroblastoma cells produce and secrete enkephalins, and enkephalins interact with receptors to mediate actions on cell replication, this study examined enkephalins involved in two different patterns of traffic; further work will be needed to examine each aspect.